Functional effects of acute coronary occlusion and catecholinergic stimuli on the isolated normothermic hemoperfused porcine heart.
The aim of this study was to characterize functional parameters in the isolated and normothermic hemoperfused porcine beating heart model after pathophysiological stimuli for extended perfusion periods. Hearts were prepared and connected to a specially developed perfusion equipment, which simultaneously allowed perfusion with warm autologous blood as well as blood dialysis. Two groups were established: group A (12 hearts: no intervention) and group B (6 hearts: occlusion of the ramus circumflexus of the left coronary artery for 2 hours). Blood gas analyses and oxymetry were performed at baseline and every 30 min during a 6 hours perfusion period. Coronary perfusion pressure (CPP) and blood flow (CBF), right and left ventricular pressure, blood and dialyzate pH-values, and temperature were monitored online by a microcontroller. A steady state regarding the CPP and the CBF was achieved after 1 hour of perfusion for both groups. In group B, CPP increased during occlusion. Comparison of both groups showed no significant differences in the bicarbonate and sodium levels in blood and dialyzate. The potassium concentration in blood and dialyzate increased in both groups constantly during the experiments. No clear alteration of the oxygen consumption was observed. Lactate levels in blood and dialyzate increased during occlusion as did the aspartataminotransferase (AST) venous levels (both determined only for group B). Four concentrations of norepinephrine were injected into the stem of the coronary arteries (10, 20, 40, 80 microg). A clear inotropic effect of this hormone on right and left ventricular pressure was observed. It was concluded that longer perfusion periods and simulation of myocardial infarction for a clinically relevant period can be performed using this model. In addition, right and left ventricular function appear to be well preserved in this model, since the isolated porcine heart responded to norepinephrine stimuli.